Objective: To clarify whether early occupational therapy for patients with acute schizophrenia improves their functional independence. Design: Quasi-experimental controlled study. Setting: A university hospital in Japan. Subjects: Forty-six out of 85 eligible patients with schizophrenia. Intervention: Participants were allocated into an intervention group or a control group according to the month of admission. Activities in one-on-one and mainly non-verbal occupational therapy were provided for the intervention group immediately after admission, and not for the control group. Main measures: Functional independence was measured using the Functional Independence Measure (FIM), at admission, at one month and at three months after admission. Psychiatric symptoms were also measured by the Brief Psychiatric Rating Scale. Results: Patients in both groups showed improved FIM total scores at one month and three months after admission. In the intervention group, the medians (interquartile ranges) were 89.0 (44.5) at admission, 113.0 (18.5) at one month, and 121.0 (6.5) at three months. In the control group, they were 88.0 (32.0), 107.0 (39.5), and 111.0 (17.0). At three months, the total FIM scores were significantly higher in the intervention group than in the control group (p = 0.016). In the FIM cognitive domain, the scores were significantly higher in the intervention group than in the control group at one month (p = 0.038) and, three months (p = 0.012). Both groups showed improvement in Brief Psychiatric Rating Scale total scores, while no significant differences were observed between the groups at any points.
Introduction
Early rehabilitation interventions are well known to produce greater improvement in functional outcomes in patients with acute physical disorders. 1, 2 Patients with chronic (but not acute) mental disorders have been successfully treated with occupational therapy, as a form of psychosocial therapy. [3] [4] [5] In Japan, occupational therapy has been recently tried in an attempt to improve the functioning of patients with acute mental disorders, 6 but the evidence of the feasibility and effects of occupational therapy are still limited. There have been no controlled clinical trials investigating the effect of early intervention with occupational therapy in people with acute psychosis.
Acute schizophrenia patients suffer from marked thought disorder, confusion, agitation, and impulsivity. 7 Although cognitive behavioral therapy and psychoeducation are known to be effective for patients with schizophrenia, 8, 9 linguistic stimuli can sometimes aggravate symptoms in acute patients, 7 and psychosocial therapy based on complex linguistic stimuli cannot be applied easily. [10] [11] [12] [13] [14] Safe treatment methods for acute schizophrenia patients are necessary for both patients and staff. 15, 16 A flexible treatment structure, one-on-one can help the staff to respond to crisis situations, such as a sudden deterioration in symptoms. 7 In this study, we conducted early occupational therapy for patients with acute schizophrenia, which has two main characteristic features: a one-on-one structure and a non-verbal approach.
The aim of this study was to investigate whether early occupational therapy for patients with acute schizophrenia immediately after hospital admission is feasible and improves functional independence in patients with acute schizophrenia, using a quasiexperimental controlled trial.
Methods
The study was conducted at a psychiatric inpatient unit of a university hospital in Japan. A total of 394 patients were admitted to the inpatient unit from February 2008 to March 2010. All patients who were admitted with an acute psychosis diagnosed as schizophrenia or schizoaffective disorder, according to the International Statistical Classification of Diseases and Related Health Problems, 10th Revision, were considered eligible for the study. The participants were pseudo-randomly divided into two groups according to the month; the patients who were admitted in the even-numbered months received the early occupational therapy (intervention group), while the patients who were admitted in odd-numbered months did not receive the early occupational therapy (control group). Patients received all services as usual whether they chose to participate or not. The study was performed in accordance with the Helsinki Declaration. This study was approved by the ethics committee at Kobe University Graduate School of Medicine (permit number: 633).
Early occupational therapy and conventional occupational therapy are described in Table 1 . According to the occupational therapy objectives for patients with psychiatric disorders, 17 both early occupational therapy and conventional occupational therapy provided the patients with the opportunities to improve task performance and cognitive disorganization, and to rebuild and sustain partnerships with others. The early occupational therapy was conducted in one-on-one and mainly non-verbal approaches. Complete descriptions of the early occupational therapy are given in the Appendix. In the early occupational therapy group, the simple structured activities were done when a patient was able to express his/her preferences for activities. In a case where psychiatric symptoms were severe and the patients could not express their preferences, simple exercises were done. Multidisciplinary team members evaluated the severity of the symptoms, such as self-harming and violent behaviors, to determine the start time of the early occupational therapy. According to their suggestions, the early occupational therapy was provided to the intervention group immediately after admission or within one month at the latest (Figure 1 ). At one month after admission, conventional occupational therapy was done as usual for both groups. We did not control each group with the types and dose of antipsychotic drugs because this study was conducted in the realworld setting.
The following measurements were used to assess the effects of the early occupational therapy intervention at admission, at one month, and at three months after admission or at discharge, if within three months ( Figure 1 ).
The Functional Independence Measure (FIM) was used to assess the functional status of activities of daily living (ADL). 18, 19, 20 The ratings were obtained from the observations of nurses and occupational therapists, as well as from patient interviews and medical records. The multidisciplinary team members, including the attending psychiatrist, nurse, occupational therapist, and psychiatric social worker, confirmed the rating. In addition, the objectivity of the FIM assessments was ensured by the supervision of a senior nurse who was not involved in this study. The Brief Psychiatric Rating Scale (BPRS) is widely used as a simple and comprehensive scale for assessing psychiatric symptoms. The scale includes positive, negative, and emotional symptoms; a total of 18 items are assessed on a 7-point scale, ranging from no symptoms (1 point), to extremely severe symptoms (7 points). 21, 22 Measurements were performed by psychiatrists who were blinded to allocation of participants to groups.
The background data of the participants in the two groups were compared with a chi-squared test, t-test, or Mann-Whitney U test. Participant dropout rates were analyzed using Fisher's exact test.
For FIM and BPRS ratings, scores of the intervention and control groups were compared between the two groups using the Mann-Whitney U test. Comparisons within the respective groups of FIM and BPRS scores between at admission and one month, or at admission and three months were made using the Wilcoxon signed-rank test. PASW Statistics 18 for Windows (SPSS Japan, Tokyo) was used for all statistical analyses.
Results
Of the 394 patients with mental disorders admitted to our hospital, 85 were considered eligible for the study (Figure 2) . The intervention and control groups were not significantly different with respect to sex, age, age at onset, number of hospitalizations, duration of illness, or medication dose ( Table 2 ). No significant difference was observed in the drop-out rates between the intervention group (11.5%) and the control group (10.0%) (p = 0.627, by Fisher's exact test) ( Figure 2 ). The FIM total scores of the two groups were not significantly different at the time of admission. In both groups, the FIM total scores were significantly higher at one and three months than at the time of admission. While the FIM total scores between the two groups were not significantly different at one month, the intervention group showed significantly more improvement than the control group at three months. Improvement in the FIM cognitive domain scores was significantly greater in the intervention group than in the control group at one month and three months. The FIM motor domain scores between the two groups were not significantly different at any points ( Table 3) .
The BPRS total scores of the two groups were not significantly different at admission. The BPRS total scores were significantly improved in both groups at one month and three months after admission, while the two groups were not significantly different at any points (Table 3) .
We found no significant differences in the number of patients who were discharged within three months (seven in the intervention group and four in the control group, p = 0.149, by Fisher's exact test).
Discussion
Improvement in FIM cognitive domain scores was significantly greater in the early occupational therapy group than in the control group at one month and three months, while no significant difference in FIM motor domain scores was observed between the two groups at any points. The biggest effects were found in the FIM cognitive domain, including some items such as expression and social interaction. The improvement of FIM cognitive domain scores suggests that the early occupational therapy helps patients with acute schizophrenia to improve their communication and social cognition skills with lower levels of assistance.
The FIM total score was significantly higher in the intervention group than in the control group at three months. This result suggests that the early occupational therapy has a greater capacity to improve functional independency in patients with acute schizophrenia than the usual treatment without the early occupational therapy. Many studies have reported that patient functioning plays an important role in the course and outcome of schizophrenia. [23] [24] [25] [26] [27] Therefore, our findings suggest that early occupational therapy contributes to the recovery process of schizophrenia through the improvement of functional independence. The lack of a difference in the FIM motor domain scores between the two groups was not surprising. The patients with acute schizophrenia often show catatonic behaviors 28 and antipsychotic-induced extrapyramidal symptoms. 7 These motor dysfunctions seemed to be more suited to treatment by pharmacotherapy than by early occupational therapy. In addition, this study was done in a real-world setting, where both groups received not only pharmacotherapy but the other psychiatric inpatient treatments and cares, such as conventional occupational therapy and nursing. The ADL impairments assessed by the FIM motor domain scores might be successfully managed without early occupational therapy.
Both the early occupational therapy intervention and control groups showed a significant improvement in psychiatric symptoms at both one month and three months (Table3), while no significant difference was found between the two groups at either of these times. No significant difference was observed in the discharge rate between the two groups. These results suggested that the remission of psychiatric symptoms and the discharge from hospital could be induced by the antipsychotic pharmacotherapy common to the two groups. However, some of the functions of schizophrenia patients cannot be improved by antipsychotic pharmacotherapy. 29 Thus, the results of this study suggest that early occupational therapy should be considered as an adjunctive therapy to pharmacological treatment to improve functional independency in patients with acute schizophrenia.
In this study, the drop-out rates of the two groups were not significantly different, and no adverse events, such as cases of patients harming themselves or others, were found. Our results suggest that early occupational therapy is feasible and that the structure of one-on-one and non-verbal approaches might assure the feasibility. In addition, evaluation of patients' conditions by a multidisciplinary team might increase the early occupational therapy feasibility. It is unclear why the intervention group showed improvement of FIM total scores compared with the controls at three months but not at one month. One possibility is that an initial therapeutic alliance promotes treatment adherence. 7, 15, 16 The one-onone structure of early occupational therapy should facilitate the alliance easily between a patient with acute schizophrenia and a therapist. Thus, the treatment structure might have led to subsequent treatment adherence resulting in a latent improvement of the FIM total score.
This study has several limitations. The study was conducted at a single hospital, and the sample size was small. Among the patients with acute psychosis diagnosed as schizophrenia and schizoaffective disorder, some did not consent to being in the study and others were unable to consent because of the severity of their disease. The limited representativeness of the subjects in this study might restrict the generalization of the findings. Although we attempted to blind the raters for psychiatric symptoms to which group the subjects were in, we could not rule out the possibility that in some cases they accidentally knew which group they were in. The methods for evaluating FIM in this study could not completely rule out the possibility of experimenter bias. We could analyze only 39 out of 85 eligible patients. To confirm the effect of early occupational therapy for patients with acute schizophrenia, it will be necessary to conduct a randomized controlled trial at multiple medical facilities with approximately twice the sample size used in the present study. To aid the patients to transition smoothly to, and live more independently in, the community, we also need to follow up the patients after six months to determine the long-term effects of early occupational therapy for acute schizophrenia.
